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Abstract 



PROBLEM TO BE SOLVED: To provide a polyester polymerization catalyst of which major component 
is that except an antimony compound or a germaniun compound, which has an outstanding catalytic 
activity, and which provides a polyester with an outstanding thermal stability and hydrolytic resistance. 
SOLUTION: This is the polyester polymerization catalyst which contains aluminum and at least one type 
selected among its compounds as a metal component, also of which hydrolytic resistance parameter 
(HS) of polyethylene telephtalate(PET) polymerized by using this polyester polymerization catalyst 
meets HS<0.10. It is acceptable to use the specific phosphorus compound as an additional agent. 
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tp{C2gi4tcS^ 

<. »Sbln 7'J-}l^^'pi3:<th—o^ti'}y 
(b^B. y 

ywtv>y 

^b<, y ^x}Vd^xyj^ymy^9)i(0^7iii^icttf$ 
bin 

[0 04 1 ] ttc:^^motzvxy.f-)vm^mmit, r 
;E5X'>A*5J:o''e©(b^*i6a«n'5i!>*< i«> 1 
a^Biaji^w^^^ibr^ij^. Jtporie-JKS ((b 
7). ((b8) rs$n5>;>(b-^©it»i< tfcia 
-ft 5 C i i X S . 

[(b7] Ph-P ( = 0) (OR* ) (OR* ) 

(S ((b7) Ip. R* . R* B^(7^n^(C7Kl§, m 
jgmi~5 0®T7l+7l/S, T'J-JlS^ST. ) 

[(b8] Me-P ( = 0) (OR*) (OR* ) 

(^ ((b8 ) Ip. R* . R* B-5-h-e(a3itSlC7k^. ^ 
^(Sl~5 0®TJl4=Jia. T 'J ). 

[0 04 2 ] Boie ((b7) . ((b8) (CT«$n-S(b^ 
tJKtei^TB. 

®=&ffifflx^.ia^stS'p«c)R^i-{cs*$n(c< <*s 
fti©KES»||;{)i-)!:^<JfJbln 7'J~fl^Si:Pf3:< 

i fe— 7WTS 0 Xb^i br B7 o:x;ErpX!p>K 

1 aiXhr * c i b i n 

[0 043 ] 'J Xb^B. — MCCiHbHiJh^Ji bX B 
J: < ai6)iTlifc*J. CtiE>O'J>(b^^fi!^00^M 
•; X 71 r b T . 



so 




(6) 



9 

A{b^JSrS^S«i<l: l/TxK'; 

^{c> y 

*-CS^!&i®iS^aS C <b {JS* P.n«ci,>. 

[0044] y >-fb^cD®ffi* t Lr tt. ^i 

y x;^r;KD4<y 

? h®^;HKK)ttLr 0. 000 1—0. 

SL/<, 0. 005 — 0. 0 

mtu^K 

[004 5] :$i^m<D y c iccj: 

y, 4<yx.:^x.»i'a-^tSS‘^®r;u5— 
»DS*i:J>S-rt>+^!5cMi^!lS?:^75»j^3#6tx 
^>. y >{b^®S5JnS*^ 0 . 0 0 0 1 1 ;V%jSSI®li 
^fc{J8SJjn3ahSds^»$n)a:<,^Ji^*SifeD, 0. 1^}1 

y ur 

TJU 5 - >? A®^SI?{C J: y ^Ib-r -s. 

[0 04 6] 7Jl/5::--?A{b^®®ffig;&ffiiL/, S 
6K=i^^Jl- Hb^^^bTTJl'5 A-fb^^M 
b/cia^®^gc^14®fiT«£: J:.S*B;&ES±-r5R 

gS{c^SD-r^i-t>(3:y|§i^^tt*3fiT7S. 

W^^f93iT-5 C i «SEU i<^ 

[0047] ^7c^.'^';^ h{b^!fe%+»^c«ii?gft^^ 
'ti>WS.(iCW:l3aX a. . x.x-7')l'Maii-<D 

i i» y Pfls -5, 

[0048] $^0J® y >-fb-^®^ 

ffi«c4:y, iBSn7K^)!?tt®{£T, 

S T. 1 

ll- 5 A'j; Ai 0T®^]!lIffi3{iSii?gr 
W72.4<yx;^-f;l'*-^ftHS*«Se.n, C®4<yxxr 
5 C i SC J: y 4< y xx 7.»V7 .f ;l. 

A, 

$ n-5 . :$imm<D y >lb 

^ccft Ar y }-') X 9- A' u >^® y >®x x 

S7c. 4t^Bg® y >-(b-^*:$:%?)3®gJjtfflM®^H-Ct^ 
*®T>?^>{b^. ?^^7>ib^, ;^Xjb^. y 
;Uvx>7 Afb^®^®^^W4? y xxr 4/a-&^i 

*644^ci.^ ^cte, ^:^®y >-fb^€#aT$^H^ 

<D^jos©t6Hr^ bx tfmimim!t>btif3:i.\ 

[ 0 0 4 9 ] ±^®to^gSJ> T.iu*y^, r;i/*y± 
^)L/<f^c^^^®•^b^^^^U’Cl^ii5:t,i^>® 

[0 05 0] tfc—y7X. y^^m(icisi,^xr)i'i~’yA 

u < sa:-5-®{b^scj[jDiTii>a®T.»i^* y 
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«> 1 C 

i^X?-L/>yy n-;l/®4j55;^^f 

^®4[6j±SCW^'C^)^. 

[0 05 1 ] T}lS.~’tf A^t^hCTJl^ 

XSiTJi'* y±J^Jl{b^^^Jinbr+^j5cSS]ISg?Stt 

si^^-r s i^si4scs*ifti4< y XX 

•£*s. r;i'*y^]b^X5i7;v*y±!i5^{b^ 

T^^-^ii.b<DW:M&^^<S^X$)0, 
fb-o^^ffifli L ft: i ^ SJ# 6ti 5 4< y XX r .»S/®iliBfflj;>K 

y^{b^i^sc@s7’5> 
Jfcy, Ji®SC®ffiL/ft:£#ScfJSSri!!t4-?>j^! 
erti*s. Sft:7 -f^l'ASC^L/ftiitfSJxwJl/Aiaffija: 
i'ASMfb7^. ^ft:7;Uft7y±^^^b^iB)^fif:ffitft: 
•S^scss. i7Si[f^4xft:4<y 

xx7il'®^>S$Kfti®TL. J!)DS^ScJ:2,*fe*s?^# 

[0 05 2] 7}iti y rjiij 

4<yxx7;u^;^)sS7S±#y*.»i'^'>®xx-:, h®^ 
J^^ScS^Lr. lxio-‘J£LhO. ixjl'%^mx$,z 
Cti)mtb<. <fcyi?3JKtt5x 1 0 ‘-0. 05 
^;l'%T*y. S^SC*fS:L/<S3:i X 1 o-’-O. 0 3 
•t;l/%T*y. !t$6cJfSt<SJ, Ixio-’-O. 0 1 
^)i'%x$,^. 7A'*y^. 7;i';?7y±]i^®f^tn 
Mftiii>»T*^.ft:S6. m 

fe. 3BJD*:9-«1§®®T^®|!gS?:^S-|f2>Ci/3: 

<. Sl6iKS^iii»^)CiftSWfi6f$)-5. 7A'*y^ 

15. 7A’*y±^g^o'sc-e®-(b^®®^aMfti 
0. 1^4-%a±SC7j;^i^S^tt®®T, 

MyscW]j[I;H^®tt®fiTft5Mn'yiPXJ:P4 

MftUxl 0-‘5[cjS-rSi. 

»p t r ^>^®^^§gsi-c8sa t,i. 

[0053] 

;l/5x-yA%(,iL/TJU5x>yA{b'^iLTSi. 

4^5x>7a®S*^. 'i:n<O7mx.'0Ait^mm.fi 

<mm^x$)h, 

[0 0 54] 7;i'5x<yA{b^iL/rSA gftsysc 
it, =fK7;U5x>7A. i^K71l-5X-yA. 

T.»l'5X'i7A. 7af;t>K7.'l'5x«yA, 

;u=x>yA. 7i'y.>i'®7ii'Sx>yA x’yy>^7-'i' 
5x-yA. X77y>^7n'5X'i7A, $,t§®71l'5 
-■7A. ^ y i'aaft®TJi'5x<yA, M,®7.»i'5x>y 
A. i'x^^TJl'SxOA, -y-yg=-;l^®TJt'5X'yA;5: 
i'®:«7;l'40K^, ®-fb7.»l'5x-yA. ?K®{b7Jt/=x 
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n 

>K7J^5^■^7A. 

>\ TJl'5-'i>AX F-4^ 
f'-/ h\ 7Jl'§-*>i>n-7‘n5ji^if-/ F. 

Ai s o -7'^-■^<+•;^-f F. 77i'iA't7An-7'F^-;#- 
-fF. 7J^5-'^At F^Ci'7JU5-'j7A 
TJl'34lf-/ F, 7iU5-4A7-fe?;U7-te F4- F> 
7;U5--?AT-fe?iV7Hzr-F. T)V=x.^J^x.9}V 
7-feF7-fe7— F. 7^1/5 — 4Ai4Jl/7H2 F7-te7— 
Fy i s o -7n#4lF-f F?ti'®7Jt/5:^4A4L-— 

F'ft'o®, F U-^7^F77U5— 'JA, FI/J^7;F7JF5 
4 a?j: i'®WSlT 5 Af b^te J: c? c n ® SS 

^b7;V5-4A/j:i'*iptfe,ti5. c 
ti6® ^ »Ki6te<i:o'+ u- F^b^ 

c^a^®t}i'c^>$^(cp®7JF5— 4 
A. ;®^b7JF5-4A, *K{b7-iF5-*?A> 
fb7;F 5 - -^7 A te J: CF7;F 5 - >? A7-te 7 ;F7 -fe F 4 - 
F*«i<«:»SLt,». 

[005 5] 7JU5-4A{b^i®®®SJIiLrW, # 
i; x;^ 

0. 0 0 1—0. 0 5 j L. < , H{c}fSb< 

tSO. 0 0 5 — 0. QZ^A%'C^i,, C®<fc5iC7JF 

5 xfiE^®^a*iij>* < r ^>^^®a^®as(i 

Wl)n7K:^)5${t*SSn. HS<0. 
i>. 

[005 6] $^?«{i:i>UT77F5x4A«,0<»^® 

ta, Li. Na. K. Rb, Cs. Be, Mg. Ca. 
Sr. Ba*i6SS?Sn6:3>^c< ife ia'Cab6Ci*5 
S?*L<, 77F*'J^i5:i,iL/^®lt-^®]lffi*iJ:ij 
77F:<7'J^&l,iL^®lb^^£i^T'2>« 
a, i^KLi, Na. Lt,». 7JlA’)^ 

®^7JF;tii;±S^®{b^iLrH. 05.i{a. cn 
6#S®4‘K, 7nf4>®. ®®. W^tii:(D 

^S1SbBSK* 7F4^>®1^, 7i''J;F®, ji i> i> >J 
i'®^iSfl])!i)»iS:<7;l-4'>®ie. S.i.#®^ti'®^#ge 
F 'J d^nnBF®rj:i*®>-Na-»r>^;g;i!7;i, 
a®, lF'J7jU®^t<!:®t Fn4 

0^®. 61®^ ®®, y>®, 

®, ^7]c^. ';>®tK^, ilibTkl^. ®g®. 

®, ^®. *ib7tc^®. :^®nci'®.ffitts® 

1 -7□7^•>;^L;^^^>®. 1 

®. L>;^;F4>®J5:i'®W®;<44>®ie. v 

■i7'J;F5S®)5ti'®^li]i®ig, 7F+'>. xF4'>. n 
-7n;j<4'>. iso-7n4<4'>, n-7F4i>. t 
e r t - 7 F4t^^C<!:®77Fx4lF-{ F. 7 -fe 7 ;F 7 l 2 
F^- F!&<!:i®4L- F-fbof!. 
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*®Fb®P5:£:6i^lfe.tl€.. 

[0 05 7] ctib(07}i'^<j^: 7;F*y±g^ 
7k®lb®/^®7;F*';t4 
cne.(ax4u>7y=j-7F 
^®5.7:t-JHfe. L < »7;F3-;F#®W^^i®}Cjg»t 
Ttc^-ca-^^KSSllDL/Jiiah 
SBtc. 7k 

®fbig!l^7JU*';i4®?^l»^)®4fliHfciS'^, 

{C4‘ >; XX 7ib*5ai7k5}«^@JSl£:^Sl7g < *5 i 
a^Uit^yxx7;Hi*eL:l<*2.11I^;4s 
«b0. iBM7k^fiSSfeffiT75ffil6)*s*2,. ^¥-^r, 
^i§o77b* 'j^sfcB^n6®fb^*ima77i' 
:^y±S#aSft:«^n6C0fb^i LTffig^i'fe)® 

K. 7A-* y^)iS)S(,»«7;F* y±]^S©lSfflflgM 

7^^y>$:S*7^!l^>®^. tFn4J7*7F 
®l®. {^®. V>®. 474>®. y>®;^< 
m. SiFbk^, ffiE®. 7456®, ^®, :^^bk^®, 
S^®. :^®3«pB®«n^illS®^. W^7;F4>® 
71^-F-fb^. is^ZMiWlXi) 

77U;<7';^^.5i,4a7Ji/*y±s^ 

LC^ 

[0 058] 4:^H3®4" y XX 770S^®iS(Ctt, $ 6 
«:, a^^)l F'^b^%=l7^';^FJ!^■TiLT4•yxX7J^ 
(C^LT 1 0 p pm5t;is®*r^j3irrsc 

[0 059] zum Flb^tt-efigft^>-5lig®fi^ 

Ua®a:^K: 

iwun^k^fs 

xx7;bttitJjD7k»»!4*s.aji?-C*.5*i. x7r;F Ffb^ 

F'jr^&^ttSKT^jni'r-sciiKjry, nbixi^v 
xx77i/©*e^§e.tcl?&*«tcrM*rt^.. 

BMlc fcta 5 x7r;F F -fb^«. #fe®rgS*^ SWrab 
y. ®iD^I?«*^®(*:©g®-CS)-3r‘fc cfc<, m^K 
im7'ikX^-:>Xiiipiti:>mK 
[0 060] 4:^J(ca:S4yxx7;b®^^B. ®«S 

{^€e*^©X§?r^i;lfcy?ST^f y C i 351-C t -i . M 
X«. PET©S^y7ffiKfcO-C«, r^x77^®<!:x 

7u>7yx-;Fi®xx7;Fm m-^ti>im. 

feL<(i. r Lx$;F®s>x7JF<£i'®7LxiuF®® 
77F+;UxxxiFix7L>7y 3-;Fi®xx77F?S 
aSI^1‘67rS©i<'Tbi®y7SX^> 
ffy ci*i-c#2.. s^®^», ii»S;-c^-p 

xt. ^^^ib-z>xi,J:i\ 

[006 1 ] :$:^?g®®Jg{a. a^-&®t:©;y?3:6rx 



50 
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ti>. 

®©r;l'4;l'XXr ;V4 X ? u> y i; n i'oy ij 

:3-;Ui®x;^f-;l.3aSjS®c;«:J:Sa^J. 31^?3r> 
i'® XX -r Jl/3Sfe{l!BIS®??ST'r 
^Tbn5*s, cti6®is^(cf^Ar. t>b<Kcn^® 

c i fer # 

itc. :$:|g?0®a®?(3:. 

©cj:o-C‘fe>jJ<i;xxx;l/^tg3i-r'5Ci*f5j«|'C* 10 

5, 

[0062] a^SJtS®ffii® 

gpgrsjSj^fcasjD-rsci^i-c^-s. 
ftSiSfc b < «x7 t;i'35^gjJ:®S]i^fiteJ:c;®5jt 
4i®ffS®IS^fc b < (J»5t^®S®^i[mr*^o« 

#k. r)b 

5 X ■> A )5:(,i L -5-®{t^{a*JS^SjS®^]!^mr 

ftrrsci*!»su,^ 

[0063] a^oi^-^ftl!j®®as]ji]:;^{i. 
ai<>bttx-h<^r®i!®!)D-c*-Drfej:t,iL/. X^ix> 20 
{T’J x-;l-)&:i'®^©X7 y b < «^t^-r® 

m»Dr^-:>rfeJ:<, ttc. tjis. 

tfcr 

<tty >[b^i?£BiD®sni^x§{ca^iSK:^b-rfc 
J: < . ^ ©^sn^satcssjn or ^ j: 

[0064] ai£?g®aji-^«®». 30 

Cn6®fiE^^»'p^©J;5i5;,J<.JXX 
r;u®!^14. Jnxs> fel®^n°a(craa^^D^ci,i^JSI 
a®i5Hrtfcte(,iri^$#rffi(,»-sci«. a-&B#ia 
®@®«:<i:5^®i?:lBl±?-ti-5IS«:*3?(ir*0. 0t 
Oti. 

[00 6 5] tctcb, T>?rr>-(fc^!a(3:, S-^Orli 

6^i6jj<yxxr;l'{CStL/rT>y'*>j[l^i0r5 0 

P pmJyT®SrsSJ)D'5J#gr^>-5>. <fcDJf* Ot,»?^tlDS 
tt, 3 0 P pmJj(Tr$)S. ri'^^XOmiMM.iSO 40 

p p mJK±(c-r^.i. ^T>y"r>®wffl^5©cy. 

4< y xx-rJPK:M'ri!^-^M®3&i#S^'r-5ft:8f>»S 0 < Aj: 

1.^ 

[0 0 6 6] y^i/vx-^A-fb^i^tt, s^orff5n-5 
^y xxx3U«c^ory3i/-7x«7AMT-<i: or 2 0 p p 
m«T®srasfin^fi6r*5. J:yj?soo«RjD*»i 
0 P pm]^[Tr$cS. y3t'VX>)A®8SMg42 0 p p 

mfii±«i-r5i. xr hftfj(c;FfiJKfj:^fc«)SFJb<ia: . 

[0 0 6 7] ^MSIS|!S:T>9^rr>{b^<!:0r«. jif 50 
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a*{b-^ior=®{bT>?r>. SMibro'?^ 
>. T>7^>yv3=]^-y--{ p/jri'AJ 

W6li. !^cH^{bT>g^^>®®ffi*sj!f*Ot‘. * 
fc. y^l'-^xyAlb^iOrB. X®lty3l/rx>7 

A. ESfbyjl'Vx.jAAd:i'*3pif6li, #«:xMby 
3U-7XH7 AA5^?2 Ul<^ 

[0068] Sifc, xrib^^fl^i'CDlfe 

©SoMSi or }J, X h^-n -7‘nf;P7$4!-- 
h. xfx'fy7’nfJP3^if4'.- h. yh^-n-T'y' 
;l'g=-af^-h, 7-Vv-{v:/^}V^^:^~hs f-hx- 
t e r t — T h 7 0'^=t=J/;l^7 

h. T h xy X x;V5^4?:^— I- , x I* 

hO^yiWSOt'. tft:^Xit^tbXit^ 5/77 
;t/XX:t7-y-'/ K. X 7Jt/7xx;PxX’4-77-/ F. x 
F7X7A-XX ■^+7x7A/'7xr:t77-/ F, Fy 
x72^xX/^-/ Knii'+7'f F. r:y77;i/t Fp+ 5/ 
XX^=F-y-'f F. F y -fy 773 UXXt^ 7— F. 5/x 
xxji.xX7x7b- F. ry77;UxXF y 
F. 5/77;Uxr7;FyT-FF> 5/77;Ft Fn4=5/x 
F\ y7JUX5?>y>^. x7Jl-x$>y> 
g)jci'*5W<5ii, #«cry77;Ft Fa+5/xX:t+ 
7-F F®«ffl^5fl; 01^ 

[0 0 69]as§g(ca5^yxxx;Fitt. 'y*;F?K 

7 C *1 6®xxxJl#fiS 

6Ji«n ■£ -«XBXaF:<±i y y n -;P$ 
s-axtt-ajy±i 

6jS5^j®. Xttt Fn+'>*;W#>®i5j:Di:cti^® 
xxx2HgS®^^ft*^6fiSSt>®. XBSWxXx^V 

[0 0 7 0] -y^;3l/^>®iOrtt. xn>®. 

3Ay^. i/jiiom. T5/K>M. t5xy>®. x-^ 
y>M. T42 'x-F>R x*>'y*;FiJ?> 

m. xF7x*>'7*2U#> 

K, 3-'>yn73?>5/* 

1. 3 1. 
2-5/yn-^4^7>'7*;l'4^>^. 1. 3-'>yn^+ 
1f>5/*;F,1F>®, 1.4 -5/Xa-N77>'7*3F^> 
2, 5-yjU:KjI/7>5/^»;l-!]<>m y-Fx-lffd: 

4i ^ox 

v^-f>®' -F^xy 
^i^i'{{:M5^5n-5^gSfal|jteK5/:«7JPiJ?>®XBcn 
e®xxx4/^^t4il^. :i-;i'yy X;u®. -Fyyy 
xOyy;F^, 5/7iX>®, 1, 3-77^0 
0'5 /*;UaK>^. 1, 4-r7 7 0>i/*2F,-i?>^. 

1. 5-77yo>t?;<7;l/;]<>g, 2, 6-77yo> 
i/:^;UjK>gS, 2, 7 -77^ 0>5/*3U-lF>K. 4. 

4’ -tryxXjPt/*;P4Fygj, 4. 4’ -fXxX 3P 
x;Frh>;;*;P^O'®, 4. 4’ -tf7xx;Ux— x30 
1, 2-trx (7x775/) Xi(>- 
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p. p' 

[007 1] Jhia®':;^*;l/«K>®®^C3!p-Cfc. !|t{c. ^ 

-{vyUJim. 

[§64i5d<Vxxf 

l/<. i^:'S(c(c:Drf6®y*;i/^>®:&^fiRfig^<b-r 
(0072) cn^i?i7;i.!K>®J£yi-®^ffl*;l-jK>^ 

i L/T. X h I) *;l/,-K>®. 7'n A> f- 1; *A.;jC> 
St. 7'$>r fnj< >; 7 f-K, (-ijj< 

h<Jyi'>m. 3. 4, 3' . 4’ -tf7x 
-;i'7^h5*;V!j<>it. *jj;a'cia6®xxxA-iB®tt 

[007 3] d^';3-;bibTttx5=-u>yi;n-;u, 
1. 2-7'nfP>i/iJx-;p. 1. 3-7’afU>i^ 
U3— JU, yx5^U>i/^ija— ;p, hyx3^U>4^ij3 
-Ji'. 1. 2-:/g^u>i/^yx-jp, 1. 
y'ljy-JV, 2. 3-y7u>if>j=t-ju. 1.4-^ 
y 3— ;U, 1, 5 — — ;l/. 
>9^;ui/y=i-ju. 1. 6 l, 2 
1. 3 

^-JU, 1. i. 2--> 

1. 3-i/d'D-^+-y->y 
;U, 1. 4 — 5f >'— ;l/, 

1, 4-'>ya-^^i^y':yxity—ji,^ i, lo-f'* 
1. 1 2- h’r^yi^t-JU. !}< 
Ijx:^uyi/>ja-ju, 4i>J h 'J ^^uyi^>J a-jU, 
:}<'Jrl-yy7yyi''J n-;p* 

tKn+-^>. 4. 4’ -yfcFn4=>tr 
1. 4—tfy. ( |3 — t K o4=5/x F 4= 

1. 4-tX {/8-fc Fa+5^xF+-> 

7xxjp) trx (p- 1 Fo4=i^7xx;P) 

x-7-;K dy. (p - 1 Fn4=^5^7xxjp) 
tr;^ (p -b Fn4"5^7xx;F) 1, 2-bf;^ 

(p-t Fn + i/7xx;U) xir>, ex7xy— ;U 
A. e;^7x-/-;FC, 2. 5 -y-7 it 
cn6®i^yx-;l'{cxy^u>4-4"'> F/65f4Jjn 
y x-ju. fj:<!:{C{tJn^§n2>5?#gii^y 3-Jl-*3We> 

[0 0 7 4 } ±iH®yy 3-;u®&}ti»rt). x7 

U>i/yx-;p. 1. 3 -:7’nfix>i/^';3-;u. i, 
4-y7yyif’jy—Ji', i, 4—yya'^4^-7yyy 
^ y bx^t^c 
[007 5] C*i6i^y 3-;Ujyj4<D^flrJWx-;Fi 
L/T. h y^?n-;l'yir>, F y jt?a-;Uxit>. 

F y -^>itxy;^y F-;f. if<) 

izn-ji-. -^+1F>F 

[00 7 6] t Fo+->*;F/i<>KiL-T(i, ast. i> 
y>m as®. tFn=F'>t^i8. 3-tF 
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P-t Fn+i'^.a#^;, P - (2-bF 
n^^S'xF'fe^) Sam 4- 1 F*n4^'>'>i'a-s+ 
■y->*;F?K>K. X»cn^®x;^f-;l#)lS^®^i5: 

[0 077] igt^x;ix;F<!:l/rB. e-^T'nxi'F 
>. /3-7’nt:txi» F>. /3-y9^ju-/3-:/nfc’:i- 
xit F>. 6 --'’<ud X it F>. i^yxy F. xity^F 

[0078] t Fa+'>*JF«}<>®® 

cn<5®rJF=FJFxx 

[0079] x;^ 7^;F», ift: 

^WifSt^n^^uv 

i^tb< a±y if u>s5*;F7j<>KJft;B^-®x;^5^;F 
ifti2.i^yx-;t-i55^ASTJF=FU 
>i7 y x-;ur*-5-i< y x;^-f M,i. 

[0080] i7b^ffifiEi}-j!iSf-Uxif;L'®SA;tt-?-®x 

Kiiif LTxUX it;l/KSft:tt^®x;^f-JF®fi£SS^«f 
^•^tf-L/T 7 0 StF y xj;i5";FTS)5 

Ctimtb<. J:O0*l/<B8O^;U%feU;#Wr 
54<yxxxJF-CS>0. Se.(c»SL<tt9 0^;F%£l 
±#WT^!]<yxX7"iF-C4i5, ^ 

U> y 7ttt^®x X r 

^#yxxr;Ffe|gil«;, y-7iru>i;:*;F;K>KSft; 

#WrS--Hyx:^'f;p-C&-5Ci*5Sf* L-<, J:0»* 
u<{i8 0^jF%t(±#WrS4<yxxx;Fr*t). $ 
6 KJ?S t < tt 9 0 ^-JF%J£Lh^^ .J fi< y xx r ;Ur 
$>■5. 

[0 08 1 ] i/c-5i^yx-;U^:a*iTJF+U>i7yx 
-;Fr-3D 6 fp y XX r JF i B. ±^<)a -;FfiS^Jfc5tt 0 
rT;F=FU>if'yx-jF^^tFL/-C7 0^.»F%tlJ:^W 
■rs4<yxx-fjF-c455ci*i»3;L/<, 

B8 0^;F%J«±$WT2>-i<yxX7";FT4>'), S6K 
j!f S L/ < B 9 0 ^.»F%J£Ui#Wf S-i< <J xxxJF-CS) 

5. Ciir-l-5TJF4=U>i7y X-;FB, :9^4f{ca 

ur i(, i. 

[0082] :^mnxmi>>btiii-y if U>y*;U!lO 
mttc.itX:<Dxy.74'miS.mimi^tbX\X ±^®5^ 
*;F4^>®^(c^^U)tti , 3-y-xifU>':;*;F4<> 
1. 4-y-Xi!U>i>*;U4<>^. 1. 5-y-Xit 
2, 6 -y*Xi?U'>y*jF;J^l/^. 

2. 7 -y-xif ifcBC4i6®ii^ 

[0 0 8 3] $^??-Cffll^6^1'5T;F+U>ifyx-;F 
iUTB. ±ii®i^y3-;FiL/rN5^Uft:xg^U>y 
yx-;F. 1. 2-rfnb'U>i/^yx-jF. l. 3-7‘ 
nb‘u>i7y x-ju, 1. 2-X’?'U>i>fyx— ;F. 

1. 3-X’y-l^>i/yx-;K 2. 3 -7’y^U^yy X 



so 
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-Jl'. . 4 l. 
t~)l. 1. 

t-Jl, 1. 2 7l/> 1, 3-i^ 
1, 4 

1, 2 ify'— ;i-. 1, 3-i^ 
;i/, l. 4 

1. 1 0 -r*^?-u>i''V3-;k 1. 12-Fr3t7 

cn6aHiB${c2a 

. [ 0 0 8 4 ] S fti> ') XX f ;V«Ctt^© >) 

L/T^tf C i;6i-C# 5. 'J > 
i UT StrttM 'J >55-(fc^!fe;0S«=S U < . fl 
(2 -*;i';J(+'>;Ux?-;l<) X5^;l/;J^X7 ^ 
(2-*;U4^+i/Jl'xg=^4^) x -< 

9. 1 0 -yt Fo- 1 0 -:i'=Flf- (2, 3-*;14? 
+'>7‘Pf;F) - 1 0 -i^X7TXo:t'>Xl^>- 1 0 
F^ci'*i^tf6ni>. cn€)®';>^-(b^igj 
L/T^tfCir, f#6ti*--F'Jxx^;F 

[0085] xXx;U®^l£fiS;0.<i: L-T. 

-•F ') XX T)v=S:mmi. u/c)s^©^fett§{t#© 

/c*K, >) tnl 

[0086] i 

-FS^W[k^^iOTtt, i^{cpi^3n-5t>®TB^i: 
i.>^. 5 -:^ F ';’t;Ax;U!f:-(yxX;l-®. 2-:FF'; 
■i?AX;F,-F7^U7X JU®, 5 - D AX ;F-t -( y X d? 
71®. 2- D5"’t7AX;lsFrl^7dr;l®. S-^'j-^A 
x;u-+:-(yyXJi®. Z-^V'd^AXji.t'f-uyX;! 

®. J^tt^he.®fiST7i+Jixxr7ii|^ft^ci';6i^ 
tf e>n5. -:^ F y ■i7AX;l;J^-(y x 

-[0087] ^Mx;liJ-'^- FS^Wfb^%®itm^S 
tt7FyxxxJl$:^^rs^^(c>itl.T, 0. 3~l 
0. 0-e;l%*5^fiU<. J:0»SL/<«0. 8 0~ 

5. 0tJl%T*-5. 

'^ifmvts: < , j: 0 Slli i L r+^)i!ag 

S/t. ^x;liF4>- FS^W(t^ 

XX c i «>pitgr * 

i>. 

Jl;F:F- FS#m^®^a^aSMdJ>S#5C<i: 
«plte-c*-5. ^(b-eyv-'i L,rtt#(cH^ttL7d: 
(.=>!Ji^. -■l<yxg='U>d/y3-;i, jf<y-rFxX?-u>5^ 
y 3-7Mcf^shssMd'y 3-JKb^-?>T'yf> 
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[0 088] ;$:^§g®!i<y xxf-;lS^^;t^L/r 
l?®r5;J<yxX7";l<i:L/TW. 7j<yx3^U>-f I^XdJ 
u-F. ^Fyyy^uyxuxxu-F. ^l/T’afuy 
xL-yXl--— F. 4<y (1. 

uyx^l'XdfU— F) , <Fyx9^U>y'Xd'b— F. d< 
y y^kyy-x Xu— F, d<yy‘ntu>y'xxu— 

F. RC^Ctie>®=!«^*sS:SUl^a^ftiL/r^ 
■c^r. j L/i'2-^tt. j|<yx?-u>f uxxu 
- F r * i . 

10 [0089] :$^®)SS«:i«£-:> r;ji >J xxx;l^S^ 

L/fc^tc, c®;j<yxxx"7i!ai6M®^^*-r^)*'. x 

4<yxxxJl®iffln*y3-Mtt4>]aS^t4*3 

[0 090] :$:^®:^^y xxr;lt}iR;tt. M 

4JJ:CFW®#Ji3S®Fy--. 

cn6^-m^>U<«:r:aJ£Lh 

^mir?>Ct(c^r,X, 4<yxxf-;l®^*^®*&;& 
S6KgnfcU'^JKCS-c5?^.5Ci*s-c§'5. 

20 (DQM<Dm-^^mmm, jsrsm. m 

t4. m. ®Bsv. ay^tei?]. ®(bi»i:Sii. 

-e®(fe®^]l)lffpJ:«<^WS4lTt,»T€,J:ii, ®[bKjtSiJi 
UTB. ^#R75>^. 7xy-;lJg^O®fbB5jU[!l 
*s^WpiS6'caby, s^iUTB, y>®4=yy®x 
x77i)g^®y>3S. »n^. 7 

[0 09 1 ] 

[^M] jyr. 

30 ^^iu,<LoxnrnK 
[0 09 2] 
l)@=9ttg(IV) 

^y xXxTl^Xxy— 71/1 . 1, 2, 2-7FxX 
□ □j:X>® 6/4 (Satb) 

U. ?§S3 0-C{CTS9gUfc. 

[0 09 3] 2) l^3cStt7<vX-X (TS) 
i&Skm.^Vtc I y-ismo. e 5 d 1 /g (^gJSi^go : 
[IV], ) ©PETU'/yg^x/l 4m 

m®*'xX^=t«:AtU 3 O’cn 2B$iaj[3g^U 

40 tc^, y/xX^Hn^rJE^x-OtCgiKt, «Ei^ 
tfA^rSmiUi^Ojgbfti^icl OOTo r t tfS:^<}: 

C®S(im^3 0 0‘C® 

S7^•x^csmbr2^is^l!l!1mcc^Lm -y-y/ 

;l?:5(DIiJL/ri^^t9I^U. S^iag^. I V (^Sl^ 
^■- [I V] „) c® [ I V] 

Tiatt#Se=&ffll^rTS5:*®ft:. gt« (±ilj 
6 : H:^:^Affi^g]i6 3#^8-^4 9 7Sl 9 90 
m iphmmvfc. 

[0094] TS = 0. 245 ([IV] ” - 

50 [IV] 
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3) (HS) 

65dl/e 

(Sillo: tlV], ) cDPETUy>9=-^:?-=&^{c 
•CtCTl 

( (^) TYPE MCI 2. E 

LB) _bffiPET®ia^if&^l g^M 

*1 0 Om 1 $ 

tc-fe ■:> K-ri 3 0 •CtcM^.. JlEDt^TK: 6^® 
^^<DPETiVvxy ^ >\/ii~VWB. 

L. I V^iJ^L ( [ I V] „) . K 

<hs) 

~tc. 

[0095] y i> -tf- 5 Jl/ -3 

'py.VMQ 1 5 OS) 5:^BUTtToA. #ffl^;l/fcS^2 

V Li®{*^^^gaK:3cttLr$^l 0^ 
RATE 10 $— A5 11^ 

ig{ci^2 ogiisg-rs) icx5^^mi^^in-otc. 

(0 09 6 ] HS = 0. 2 4 5 { [ I V] " - 
[I V] , -*•” } 

4) y-i IP A©fgiSSit 
ii) y -i )lA<Dmm 

^■^5#^0aisJ:cyj:l:S^(cfet,iri?)tL/c. 

S.-^xmbtitcPE T UZyy^3 7'% 1 3 5 *CT 6 ^rel 
-e-®®. 2 8 0-C'C'> 

-httfcSiSffLaLLr. ^ffiiSK2 0-CK;lS-,:fc^ 
®n-;l/±rli?^lHbL. Jms 1 40 0/im®+i'Xh 
y-tJi'A^^ft. 

[0 09 7] >A(C. C©+f7. h7 -r ;UA>£Ji^Sn/c 
n— ;l'gfSCJ'^i4^h-3?-'Cl 0 O'CKtJlBfeL/. -f© 
^jiM©^)-Sa-;UgfrS^:&|Sj{c3. B^SffiL'C 
— l4i5l^PET7 -f ;^A%^#ft:. ■?■>$- 

V. 12 0*C-Cl|l§7^ia]{C4. OigKSfflL. 7^A-Ai| 

2 6 0*C. 0. 5#raj^l|t- 
i'-'CSDlSS L . § 6 fc 2 0 0 *C-C 2 3 #F4 3 %(DSiMM 
m^b. Jig 1 0 0 {im®-«ffi|^PET7^;UA^f# 
tc, 

[0098] (i i ) l^iR^lyy htcj:iy -f jUacdS 
M 

( i ) (CSS^co:&^-VM6tifcP ETy ^ JVA^m 
mmcmsub. mmtcRAL. ssss 

2 8 0 5 mm07X;V*^6flPLtf5L 

fcf^. At?#SP. ^»f^SCi{c4:-,rilJR-<Ut. 

[0099] -^aaiS^-Cf^iDtiJtP E Tbi>y^ 3 T’i 
l5i$®iIiR'-i b3 h^5 0 : 50 OMMttVM-^b. 1 

3 5'cr6^raK^|g]gt?c. 

b. 2 8 0*C-C'>-htJiK^JPLIiitLr. ^MSS[ 
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2 0-CK«-,ft:^y|n-;T±-c^^^^bb. Jig 1 4 0 
0 11 m®4^ h 7 ^ il-A>&^ft:. 

[OlOOjycK, C©4=1’:^ h7^;l/A«rJnmgnft: 
n— — 1 0 0‘Ctc2ialiL. -?•© 
^3^® * s n - :^i^(c 3 . 5 Jgsf# u r 
— 8ll3nlPET7 ^ JUA^^A. MC^TT. •f'>$— "C, 

1 2 0-CTig:&l^{C4. OetciSl^L,. Jig 1 0 0 /im 
®-#15l^ P E T 7 ^ Jl'Aimtc. 

[0101] ( i i i ) 7 ^;UA©|^^^tt^ffl 

10 ^e.4ifc7 Yl^A©^1•ls;&s^ara^u y^ji'Accm 
eom&(cj:0. ^&<Di!^/ibi>(D&^mfibxWtt 
Lfc. 

[ 0 1 0 2 ] 5 ) 7 ^ lUAHWctS 
±iaLft:4) ( i ) ©)?&{Cj:i)#6iift:7 ^il-A^. 
Sg Scm. i®4 cm®MiUt{i:^lJ»lttiL, -e®^iUt 
5 0®#,i»Lfc. ,#»m©7 ^ ;UA^m)fi 
Sg:5lSnc?|-:j®*). -e©^!)ii-?^'rgCC<J:»l^ffl6LJt, 
[0103] (*■ y 

(^Si0il) iiifSfi®-rU7di;l'Mix^U>i^yrj— ;U*i 
20 (2 - fc h*04^'>x9^;L-) 

f-U7a(L'- ]-*jl;CX:i-y=fv-®?g^{C?PfC, *3® 
Lr^JtTJUS A>]; A® 1 3 g/ 1 ®xg^ 
yy =i--Ji'^i})<'jxy.7-,)i'^0S^(cMbXT)i' 

5 Af^AM-T-i CTO . 0 1 5 ID o 1 %i 7 a 

0 g/lx9^L/>yyr3-4/®ig;& 
®SS:^{C?Pt LT7 I Ajl/!j:7d^>M5^y y^jPifCO . 

0 2 mo I %, RF>'S^^y AZl7tc|n!^5 0 g/ 1 ® 
xg" c> ^ y n— LT y ajsy^ 

1 L r 0 . 0 2 5 xju%^m± r . 

30 T 2 4 5 -CT- 1 0 Ofc, ^Al^r 5 0 L 

r2 7 5'C$xm^b-o-ym5m(DEfJim^U:TifX 

0. ITo r r iLTg6K:2 7 5‘C, 0. ITorr 

[0 104] Jj<yx3^U>7"U73iU- h® I Vj!>10. 

6 5 d 1 /gCCSiM-rSiriCgWcS-^B^Igl (AP) 
«7 0 (m i n ) -C*0 , 

[ 0 1 0 5 ] sfc, ±ie®affi-^«cT[f e.4ifc i v 

([IV], ):{ii0. 65 (dl/g) ®iJ<yxg^P> 

40 7-l'yiil'-h%mm(cm-oXS:^76iiij3mm, aS/SS 

*52mm®?';»7iLA. C® P E T 

(TS) 

fc. V ( [ IV] „) »0. 5 2, TS 

WO. 1 S'cabl, igi$SttWM»-rfe-jA. 

[0106] Buie9"".^-:^(tLfcPETuy>^^^{Ctie 

(HS) 

g®I V ( [I V] ,,) wo. 5 8. HSWO. 08 -C 
*0. $^^®S®^ftB®?:afflLrff6tx:(cPETW 

50 
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C 0 1 0 7 ] E T zf^ 

^;UA©®g. @iR-^U 7 hOf^JSS, fihlfiC 
[5IiR-^b7 -y;l/AO|3M;&tf-7/t. y^)lA 

y -I A'J>.icM&itm&bixT 

^V$>-z>fc. 

[0108] i®S!fi^rf#^^^/c-'^'-y>©PET^S? 

y.^:^m^xmMbtcy -I )l'J>.<0Wi7k^=kWMbtc 

mmt. <. ^ W7j<tt{cgtifcfe© 

xitnfc. 

[0 10 9] (lt«P»i) 

-*7a© 1 3g/'l©x?-i^>yv3-;l^;^;£^t;x 
X X or r Ji' 5 X -i> AjiT- i 0 r 0 . 

0 1 5m o 1%. Syi^y?->>AZl2l<S]i^5 0 g/ 1 

<Dx9b>'^'jy T 'J ?=■ -7 AH 

^ i or 0 . 0 5 i ip 

[0 1 1 0] PET© I V*10. 6 5 d 1 /gJCKIgt 
^irKsofcs^^ia (AP) 
SSiSfit^WT-5fe®rS>oTc. 0*>0. PETUi^l/ia 

]ra*:9-l^p 

( [ I V] ,,) (JO. 5 6. HSBO. 1 

1 r * 0 . tc. 

[0111] ^a®^-CW6n:fcPETUi>>5^77'?: 

HcJ:^,7^;UA®i?]g^fT-7fc. 

rf#6nfc^^'-y>®PE TOi?>5^ y 

bfcy -i -f Ji^A®jgg[As®TOr, 

[0 112] (ltl?^2) aS3^fl«®iOrieftT>>l/5 
— ■i'A® 1 3 g/1 ©x?^0>i^y3— yx 
x-f;HP®KE:9-icM0rT^l/ 5 — ’i’ AMT-i Or 0 . 

0 1 5^)i%mMbitwHtmmmtwm<Dm^=i:n-o 

tc. 1 8 0-^&.±M^m&^nr,fctji, 

6 5 d I -/gSri®0^C*‘-3?t. 

[0 113] (mmMmtbxEmt7>^^> 

?:. -€-®^lHIfi*iPETip®®^:B'Ji:>>tOrT>?-r> 
HT'iOrO. 0 5^JV%ttj::i,J:^icmSbfdm\t* 
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*^SS{^i|^S®g|fT^tfo/t. Or 

tt. Hj,®© A ntimony(l I I) oxide (A 
LDRICH CHEMI CALtlJS. «S9 9. 9 9 
9%) ^^o?c. iig*s^i o 

g/1 <ti6:5-i'5{CX?-o>i<ija-jKci 5 O’CXfi 

1 or s If otc. 

[0 1 1 4] AP«65 (mi n) . [IV],,ttO. 

5 0. (TS) ttO. 2 2. [I 

V] ,,»0. 6 1. (HS) it 

10 0. 0 5r*o. cn6.©^«c-:)i,ir«sti;fc4®r 

[0115] y±®fflO . PET U'J^>®KJll7j<^^14 
(HS) 

®«. 7^;l'A©W2Kft*5finft:^)©r*'). 7^11- A 

fofficcsnsi^tc. S^ra;»k<i:^Or^?SefiT*s 

'J>t£i.K S/c. PET05^>®l^^$ttA7jf-3f (T 
S) :6J:$:^?l®!^Sii^®®H{C*^t>®tt, y ^ jiM. 
®^^SttK:fcsn?cfe®r* 0 . 7 .< ji'AfafiKsn 
5iSK. ®7 .r;t/A?rS^iJffl0ft:fe®4)afi{C®nft: 
20 fc®ii5:-5, 

[ 0 1 1 6 ] -:&. H 

fe®«. 7 ^ JU A®»7l<e*l^^ tcmcy^ 71- AOo°nfi 

*%<. m.y 

7clt^{Ctt®g®T*5^0 <SC 0 . i?n”Di Or®«ffi 
{c^0l.^it,»'iP!I®)55^0S, Sfc. TS*5 :$^b^co!^ 
f)H3R® ®H51-0 © ». 7 .f 71- A®^.SStt«;^-5 fc 
«6K;7 ^ 7UA®n'?,fi5&Sfi< . B7 -7 71- A^S^tJffl 0/c7 

■7 7U A □°afi®®l,i 4) ® 0 6 ^1* i i-i ^5 

D^. 

30 [0117] [^±®^!)ffl^|^] ^|feBa©jj<i;x7f- 

7l-*^MMRD'4<yx7f-7V®SSil5?fttt. d<yx;^x 
3l-£^©S^{c«6fflr^i. :$^J©^')x;:^7"A' 

-Zfmtt i'®7 7 71/A-^i^- I- . lp2g^30Bn"ar$>.5-i? I- 
317. • £i=-gCD'D©7'-i7>i3, -e®flSx>i?X7y 

'^>fzr=7y=f--y i>mmSM<0!Kmtt^mcis\.^x^T 
icttfixa>. 



7n> h-^-i7®g|$ 

(72)^^# «- 

aSMm;j«:#r1jSB-TBlSl^ MWW 




F (##) 4^029 AA03 AB05 ADOl BAOl BA02 
BA03 BA04 BA05 BA08 aA09 
BM.0 BB05A BBlflA BB12A 
BB13A BC05A BD03A B004A 
B006A BD07A BFD8 BF09 
BF14A BF25 BF26 BH02 
CAOl CA02 CA03 CA04 CA05 
CA06 CB04A CBOSA CB06A 
CBIQA CC04A CC05A OCOBA 
0)03 CF08 CH02 DB13 EA02 
EA05 EB05A ECID EG02 
EC07 EC09 EH02 EH03 FC02 
FC03 FC04 FC05 FC08 CA13 
CA14 GA17 GA22 HAQl HBOl 
HB02 HBOS HB06 3A061 
3A091 3A321 3A201 3A261 
3A301 3B021 3B131 3B151 
3B171 3C351 3C371 X571 
3F021 3F031 3F041 3F051 
3F321 3F131 JF141 JF151 
3Fiea 3F221 3F321 3F361 
3F371 3F471 JF571 KD02 
KD07 KE02 KE03 




